a2 United States Patent

Yoden et al.

US009636604B2

US 9,636,604 B2
May 2, 2017

(10) Patent No.:
45) Date of Patent:

(54) ION EXCHANGING APPARATUS

(75) Inventors: Mitsuru Yoden, Tokyo (JP); Mikio
Sugano, Tokyo (JP); Kazuhiko Saiki,
Tokyo (JP); Reo Matsutani, Tokyo
(IP); Kazuhiro Nishikawa, Tokyo (JP)

(73)

Assignee: ORGANQO CORPORATION, Tokyo

(IP)
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by 419 days.

@

(22)

Appl. No.:  14/117,011

PCT Filed: May 1, 2012

(86) PCT No.:

§ 371 (e)(D),
(2), (4) Date:

PCT/IP2012/061542

Nov. 11, 2013

(87) PCT Pub. No.: W02012/157448

PCT Pub. Date: Nov. 22, 2012

(65) Prior Publication Data

US 2015/0136679 Al May 21, 2015

(30) Foreign Application Priority Data

May 17, 2011  (IP) 2011-110443

(51) Int. CL
BOID 15/22
CO2F 1/42

(2006.01)
(2006.01)

(Continued)

(52) US.CL
CPC BOID 15/22 (2013.01); BO1J 47/022
(2013.01); BO1J 47/04 (2013.01); BO1J

49/0004 (2013.01);

(Continued)

!

(58) Field of Classification Search
CPC .. B0O1J 47/022; BO1J 49/0004; BO1J 49/0082;
CO2F 1/42; CO2F 2103/34; CO2F
2303/16; BO1D 24/12; BO1D 29/4631

(Continued)

(56) References Cited

U.S. PATENT DOCUMENTS

1,613,746 A * 1/1927 BO1D 29/0018
210/289
CO2F 1/004

210/123

Eisenhauer

2,217,692 A * 10/1940 McGill

(Continued)

FOREIGN PATENT DOCUMENTS

DE 2030050 11/1971

0002342 Al 6/1979
(Continued)

OTHER PUBLICATIONS

Machine Language Translation of FR1000096A (Traitment Des
Liquides), Feb. 1952, Retrieved from the internet on Aug. 3, 2016,
<URL: https://worldwide.espacenet.com>, 3 pages.*

(Continued)

Primary Examiner — Matthew O Savage

(74) Attorney, Agent, or Firm — Knobbe Martens Olson
& Bear LLP

(57) ABSTRACT

The present invention aims at limiting the pressure loss and
smoothly discharging water treated by ion exchangers to the
outside of the apparatus. lon exchanging apparatus 1 has
outer vessel 3 that has inner space 2; and ion exchanger
support 4 that separates at least a part of inner space 2 into
upper space 2a and lower space 2b and that can support ion
exchangers to be loaded in upper space 2a. At least a part of
an upper surface of the ion exchanger support is made from
at least one screen which supports the ion exchangers and
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